PURPOSE: 18-25,000 upper limb amputations occur in the US annually. We have developed fascicular targeting (FAST) as a surgical approach for implanting electrode interfaces within the individual component fascicular groups of the nerves in the residual limb of upper extremity amputees. Our hypothesis is that FAST, when combined with custom-developed technologies including longitudinal intrafascicular electrode (LIFE) interfaces, nerve stimulation and recording electronics, sensory stimulation patterns, and artificial intelligence (AI) motor decoding algorithms, will enable the restoration of naturalistic hand function in robotic hand protheses used by upper extremity amputees.
METHODS:
5 upper extremity amputees were implanted with LIFE + cuff interfaces for durations ranging from 3 months up to 1 year. 3 subjects were partial-hand amputees with 2 FAST interfaces (2 ulnar nerve fascicles). 2 subjects were transradial amputees with 4 FAST interfaces (2 ulnar nerve and 2 median nerve fascicles). Weekly experimental sessions were performed: to assess stimulation parameters for sensory feedback, to record motor signals for robotic hand control, and to train and measure functional performance following restoration of naturalistic sensory feedback and motor control. Implants were removed at the completion of the trial.
RESULTS:
All implants were well-tolerated by subjects, with little to no functional morbidity caused by their participation in the trial. Sensory stimulation thresholds remained within a usable range for the duration of the trial. Stimulation patterns were used to elicit sensations perceived as either natural or non-natural, according to subjects' preferences. Sensory discrimination and anatomic localization were also assessed. Motor signals were recorded using a novel microchip design with built-in artifact rejection circuitry. Acquisition of single-unit motor data permitted the use of AI-based signal decoding algorithms to establish independent, free-will control of all 5 digits of the robotic hand. Single-session decodes continued to work for over 3-4 weeks post-training. Functional performance using closed-loop sensorimotor control, with anatomically relevant sensory feedback and user controlled activation of individual digits of the robotic hand, will be discussed in detail.
CONCLUSION:
Fascicular targeting, when combined with specialized sensory stimulation and motor recording strategies, can enable true dexterity for upper extremity amputees using robotic hands. This holds promise for the development of full clinical systems to restore the hands of upper extremity amputees. 
PURPOSE:
Patients undergoing mastectomy and DIEP flap breast reconstruction may experience psychosocial distress in the perioperative period. We hypothesized that preoperative patient and family education improves levels of anxiety, and increases excitement for surgery as well as level of preparedness.
METHODS:
An educational class for patients and families preparing for DIEP flap surgery was initiated. The class was held on the in-patient floor where subjects would be recovering. The session was led by a plastic surgeon, a floor nurse, and a mid-level practitioner who was on the inpatient care team. Participants toured the inpatient unit, and were oriented to rooms. A group presentation was held discussing details around each day in the hospital, flap monitoring, pain management, perioperative goals, and discharge instructions. Patients were asked to complete a survey pre-and post-class, as well as upon discharge.
RESULTS:
All patients who attended educational sessions reported positive significant change in preoperative levels of anxiety, excitement, and preparedness. The majority of subjects (94%) thought that the course was very helpful. Postoperatively, subjects described significantly less anxiety during their inpatient stay than pre-and post-class and felt more prepared for what they experienced in the hospital.
CONCLUSION:
Pre-surgery patient education including detailed information about perioperative care, as well as exposure to inpatient facilities and pertinent providers significantly decreases levels of anxiety and increases excitement and preparedness for DIEP surgery. These findings highlight the importance of patient instruction prior to autologous breast reconstruction and stress the need for structured information sessions for prospective DIEP candidates.
